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(57) Abstract 

5-Phenyl-3-pyridazinone derivatives 
represented by general formula (I) wherein R, 
is optionally substituted C, -C, alkyl, C, -C, 
cycloalkyl, or indanyl; R 2 is C, -C 4 alkyl; R 3 
is hydrogen, optionally substituted C, -C s 
alkyl, C 3 -C 7 cycloalkyl or aryl optionally 
containing a hetero atom; R« and Rj are each 
independently hydrogen, C, -C t alkyl, 
optionally substituted phenyl, or monocyclic 
aryl containing a hetero atom; and the broken 
line refers to a single or double bond, with the 
proviso that when the line refers to the former, 
R t is hydrogen or C, -C 6 alkyl. 
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■f ^T-ftjtfJ U W&#itB&£gj!£&. MJE"T-?&J££1&£ U life 

*it$!!-r £o A^T(CT«*l^:j^ Ls £ fete! ft© 3 - (3. 
h * 7 x — )V ) - 4, 4-^xK'>-2-iKy*iH_;b 
P^x^l^x-r^. 0 8 g (iR$7 9. 5%)£*#3 0 

(3) 5 - (3, 4-v^h*»>7x-;l/)-2, 3, 4, 5 - 

3 - (3, 4-^ ^i/7ix;|/) - 4, 4-^xh+y-2 
- x h 4- * ;!/ »K — II i f - ^ x X r ;U 3 . 0 7g(7. 4 4m 
M) &. TkfiNt # U 9 A 3 . 4 1 g^x^y-;l/4 0ml 4> T 4 B# 

-f-;u-e»tt}-r^o WJIttti}&£&7Kas?v >")AT^iU 

«ET»li*lfc±U *ife&tt©3 - (3, 4-i^^ b * •> 7 x x 
;U) - 4 , 4 - f> * i/gggj i . 9 8 g £ |# £ 0 C C £*l/c 

*§fe«fett#I 1 . 9 8gttF7y>*»*0. 9 0ml^^i8. 

3mlRO'7K6. 3 m 1 0*g£&$ ic jjox , 5 1$ ffi if m I . & fit 7X 

ith';«7A*®Si:a^, f- U ftflftU MET 

D-7h7'57^-(Si0 2 : 60 %8£&x f-;U/^4"tf 7*^7 

l 8 
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its. m&T&TfeMzmjk. tfcmt. mn&mt*<Dm&4t&fa 

0 . 9 2 g (JR$ 5 3. OX) £H 6o 

'H-NMR (CDC 1 3 , 400MHz) 5 2.63(1 
H, dd, J = 1 7 . 09, 11. 23Hz), 2. 82 (1H, 
dd, J = 1 7 . 09, 7. 8 1Hz) , 3. 81 (1H, ddd 
, J = 1 1 . 23, 7. 81, 2. HHz) , 3. 89 (3H, 
s ) , 3 . 8 9 ( 3 H. s ) , 6 . 7 1 ( 1 H, d, J = 1 . 9 6 
Hz), 6. 77 (1H, dd, J = 8 . 30, 1. 96Hz), 
6. 87 (1H. d, J = 8 . 30Hz), 7. 18 (1H, d, 
J = 2. 44Hz), 8. 48 (1H, broad s) 

|M 2 

5 - (3, 4-^yh*->7x-;l/)-2-7x-;b-2, 3, 
4, 5-fh7b FPtf'J / ^>-3-ty (tlfll^No. 2 
) g>&$ 

^ifefll 1 (3)-e#&nfc3-(3. 4--^>h^^7x^;U) 
-4, 4 - S> i h * •> l&Bt 3 . 2 8 g ( 1 2 . 32mM)i7x^- 
)V fc K 7 S> y 3 . 33g(30. ? 9mM) ^Slfl 6mlS 7k 

1 1 m 1 ©S^ftl-to^U 5 Nf Pb^ i§ ^ U h U A* 

^77r>a^D7K77>( - (S i 0 2 : 20 J^SIifV 
a,*-* yfr £> 5 0 %S^^x^;l///\^if >©|g|B0^5v?xyh"C 

O^IBib^^ 0. 3 5 g ()Rf 9. l%)£ff£o 

'H-NMR (CDCIi, UOMHz) 6 2.8 3 (1 
H, dd, J=16. 60, 11. 2 3Hz), 3. 00 (1H, 

1 9 
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dd, J=16. 60. 7 . 33Hz), 3. 89 ( 6 H , s). 
3. 93 (1H, m), 6. 76 (1H, d, J = 1 . 95Hz) 
, 6. 82 (1H, dd, J=8. 30, 1. 95Hz), 6. 8 
9 (1H, d, J = 8. 30Hz), 7. 29 (1H, d, J = 7 
. 33Hz), 7. 40-7. 4 4 ( 3 H, m) , 7. 50-7. 
5 2 ( 2 H, m) 
jjLg) 3 

5 - (3-->?a^>7-;U:t4->-4-/ h 4- •> 7 x ~ )U) - 2 
, 3, 4, 5-f Fab''Jf^>-3-t> ( jllb^^N 

o . 3 ) cp£j$ 

(1) 3 - is 9 u 1 y * to* * i/ - 4 - / h^y^>-^'Jf>7 
^Jfe#U (1) tmU®^&*m^, 3, 4-y> K->^>X 

>X7;i/ft F^llfflU 3-->^P^>^;u^-4->-4-y h + 

'H-NMR (CDC 1 , , 400MHz) 5 1. 33 (6 

H, t, J = 6 . 83Hz), 1. 58-1. 64 (2H, m ) . 

I. 79-2. 00 (6H, m), 3. 87 (3H, s), 4. 2 
9 (2H, q, J = 6 . 83Hz), 4. 35 (2H, q, J = 6 
. 8 3Hz), 4. 72 ( 1 H, m) , 6. 84 (1H, d, J = 
8. 30Hz), 7. 04-7. 07 (2H, m), 7. 64 (1 
H, s ) 

(2) 3 - (3-'>^P^>f;l/t^r^-4-y h^->7i-;P 
) -4, 4 - ! J x h 4 i/ - 2 - j. Y 4 y ft — ;l/g§g£xf- ;u j. x 

£J60I 1 (2) ip|«0$ft^ffll\ 3, + 

2 0 
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-j- ^ .> _ 4 -/ h + i^O^ 'J f>7P >i^if 

ffl L s 3 - { 3 - ! s 9 u 1> * A/* * is - 4 - * h * > 7 x - ;U ) 

-4, 4 -i?xh*->- 2 - xh^>*;i/t:-^8Kxf /Pixf 

;i/ ( JR * 8 9 . 4 %) ^i5o 

(3) 5 - (3-->^o^>f-^^4-'>-4-y h ^ ^ 7 x — ;U 
)-2, 3, 4, 5-f 

^W5M 1 ( 3 ) t |WH§©#&£ffl^ 3 - ( 3 . 
7 * - AO - 4, 4-^xh + ->-2-ih + ^^^#-^iix 
f;UXf^0^t>OC> 3- (3-<>?P / 0^/l'**»>-4- 
> Hi/7i-^) - 4, 4--;xH/-2-iK , >*^t- 
;Pi|if ;ViXf L> 3- ( 3 - > * P ^ > * ^ * * 

_ 4 _ y h ^ 7 x -40 - 4 , 4 - i>i h * Lfcft 

'H-NMR (CDC 1 j , 400MHz) 5 1. 58-1 
. 65 ( 2 H, m), 1. 81-1. 96 ( 6 H. m), 2 . 61 

(1H, d d , J = 1 7 . 09, 7. 82Hz), 2. 81 (1H 
, dd, J = 1 7 . 09. 1 1 . 72Hz), 3. 75-3. 80 

( 1 H, m) . 3. 84 (6H, s), 4. 74-4. 77 (1H 
, m), 6. 71 (1H, d, J=l. 94Hz), 6. 74 (1 
H, dd. J = 8 . 30, 1. 9 4Hz), 6. 85 (1H, d. 
J = 8 . 30Hz), 7. 17 (1H, d, J = 2 . 45Hz). 

8.. 5 4 (1H, broad s) 

mum 4 

5_ (3-»>^n^>^;l/4-^>-4-y h 4- -> 7 x - ;l/ ) ^ 4- 
g b K p b° U g g > - 3 - * > 1 jfc&li No. 4 ) cog, 

3 Ti# t> n/c 5 - ( 3 - *> * n > f" A'** *> - 4 - > h 

2 1 
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* •> 7 * - ;U ) - 2 , 3, 4, 5-f h7t Fof'J^y>-3- 

* > 0 . 40g(l. 3 9mM)*x^y-^8mUft»0. 1 
2m 1 C©*8nw|Mt:e& (IV) 0. 13g^jta 

m^a-cmu ****eetti»*u 8L&jft«&ft* 0 z.<d 

Ug.J&yn&y 7-r>i^D7^77^ - (S i Oi : 2 % t 9 J 

U 6&@ft©^II£lfc£$)0. 3 5 g (JR$8 5. 9 %) £H3 0 

'H-NMR (CDC1 S , 400MHz) 5 1. 57-1 
. 6 5 ( 2 H. m) , 1. 79-1. 9 6 ( 6 H, m) , 2. 67 
(1H, dd, J = 1 8 . 07, 7. 32Hz), 2. 86 (1H 
. dd, J = 1 8 . 07, 7. 32Hz), 2. 97-3. 02 ( 
1H, m), 3. 20-3. 34 (2H, m), 3. 84 ( 3 H, 
s), 4. 07 (1H, broad s), 4. 76 ( 1 H, m) 
. 6. 70-6. 73 (2H, m), 6. 85 (1H, d, J = 1 
. 8 1 H z ) . 7. 11 (1H, broad s) 

5 

5 - (3-'>^P^>f-;l/^-^'>-4-yh^'>7x — JU) - 2 
- y f - ;!/ - 2 , 3, 4, 5-fh7kFae'jy^-3-t> ( 
j 1 il&®N o, 5 ) g>£fifc 

%Mma (3) T?»t»n*3- ( 3 - >>t a *y 4 

-yh + >>7x-;U)-4. 4 - -^i h * >g&® 1 . 4 8 g ( 4 . 
6 2mM) i/f;l/h F7^>0, 43g(9. 2 4mM) ^ftH 

2 2 
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4 m U 7K 2 . 5mlOgI*5 B# P«3 M %L t £ 0 &©$fM;U 

mi ( 3 ) twim<D^&%m^. n&&mfoomm<t&y» o . 6 8 

g (JR$ 4 8. 8 %) So 

1 H - NMR (CDC 1 i , 400MHz) 6 1 . 60-1 
. 65 (2H, m) , 1. 8 1-1. 95 (6H, m), 2. 60 
(1H, dd, J = l 6 . 60, 1 1. 72Hz), 2. 79 (1 
H, dd, J=16. 60, 7. 81Hz), 3. 40 (3H, s 
), 3. 75 (1H, m), 3. 84 (3H, s), 4. 75 (1 
H, m), 6. 69-6. 73 (2H, m), 6. 85 (1H, d 
, J = 7 . 82Hz), 7. 19 (1H, d, J = 1 . 95Hz) 
glfejgi 6 

2 - Ky S J )]/ - 5 - (3-j,9v<y3-j\/jr$-i/-4-j h^-> 
7x-;lO - 2, 3, 4, 5-f ^7bFPb'^^-3-t> 
1 4h£%iN o . 6 ) g>£f& 

HJfe^J 3 (3) TM#bft63- ( 3 - -> ? o ^ *> - 4 

- / h * 7 x - - 4 , 4 - x h * •> » & 0 . 7 3 g ( 2 . 
2 8mM) H^^^F^^SfSO. 36g(2. 28mM 
) ^K2mK tK 1 . 3ml©*«+5I^PHljiaE-rSo &©J*tt 

li, (3) £Et&©?&£flB^ HfeStto&IEi'l:^ 0 

. 3 4 g (JR$ 3 9. 5 %) &n&o 

'H-NMR (CDC 1 , , 400MHz) 5 1. 55-1 
. 61 (2H, m), 1. 64-1. 92 (6H. m), 2. 65 

(1H. dd, J = 1 6 . 60, 11. 12Hz) , 2. 83 (1 
H, dd, J = 1 6 . 60, 7. 33Hz), 3. 75 (1H, m 
), 3. 83(3 H, s). 4. 87(1 H, m). 4. 96(1 
H, d, J = 1 4 . 65Hz), 5. 00 (1H, d, J = 1 4 . 

65Hz), 6. 6 5 ( 1 H, d. J=l. 95Hz), 6. 67 

2 3 
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(1H, dd, J=8. 30, 1. 9 5Hz), 6. 81 (1H, 
d, J = 8. 30Hz), 7. 22 (1H, d, J = 2 . MHz 
), 7 . 27-7. 38 (5H, m) 

mmm 7 

5 - (3-^y^;i/^-^->-4->h^->7x-;l/) - 2, 3, 
4, 5 - x h 3 b K p h" U ^ ! J > - 3 - g > (g N o . 7 

) 

(1) 3 - ^ > ;b * - 4 - j< ^->Q^iJf>7D>| 

^sfeM i (l) tm$k<o^m*m\^ 3, 4 - v t h * >x 

7;i/ft K © *> 9 ic * 3 - ^ > y ;P * * •> - 4 - y h 4- <> o X 
T/l'ft KSrttffi U 3 -O •> - 4 - / h * •> ^ > v> U 

'H-NMR (CDC 1 ! , 4 0 CMHz) <5 1.29(3 
H, t, J = 7. 33Hz), 1. 3 2 ( 3 H, t, J = 6 . 83 
Hz), 4. 27 (2H, q, J = 6 . 83Hz), 4. 28 (2 
H, q, J = 7 . 3 3Hz), 3. 91 (3H, s), 5. 12 ( 
2H. s), 6. 88 (1H, d, J = 8 . 3 0 H z ) , 7. 07 
(1H, d, J = 1 . 95Hz), 7. 10 (1H, dd, J = 8 
. 30, 1. 95Hz), 7. 31 ( 1 H, m ) , 7. 38 (2H 
, dd, J=7. 82, 6. 83Hz), 7. 43 (2H, d, J 
=7. 81Hz), 7. 61 (1H, s) 

(2) 3 - ( 3 - g y 'J )V * * -> - 4 - / h ± i/ 7 x - AO - 4 

%v&m i (2) tmfit<D&&*m^s 3, 

'J f V7D >|i;xf jUXfiKDi^f) IC 3 -O v^U** •> - 

2 4 
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- (3-^^/l't + , >-4-i t«^7i-;l/) - 4, 4 - x 
h4=-^~ 2 - x h + 5/*)l/iK-^Sl*f /l* ( # ^ 6 7. 

3 %) £l§So 

(3) 5 - (3- / <>v ; ;W^^ > >-4-y h * •> 7 x - ;t/ ) - 2 
, 3, 4, 5-fHbFPb'^^-3-t^ 

HJfefli 1 ( 3 ) £Hfc<D#&£ffl^> 3 - ( 3 , 4-^h*-> 
7x-^l/) - 4, 4 - ^ x h * •> - 2 - x h * •> # ^ *K x ;H&Ifc x 
f;nxf;^i^!)i:> 3 - (3-*s:/yi/**v'-4-y 
i/ 7 x x - 4, 4 - h + - 2 - x h * •> * /l/^-^Bi 
if;nxf;^lfflU 3 - ( 3 - ^ > v^i/tf* ^ - 4 - > h * 
•>7x-;b) -4, 4-s>x h*->tt»*»*Lfc«, ftftfeStt 

'H-NMR (CDCh, 400MHz) <5 2. 53 (1 

H, dd, J = 1 7 . 09, 11. 23Hz), 2. 75 (1H, 
dd. J = 1 7 . 09, 7. 81Hz), 3. 73 (1H, m), 
3. 89 (3H, s), 5. 15 (2H, s), 6. 71 (1H, 
d, J = 1 . 95Hz), 6. 77 (1H, dd, J - 8. 30, 

I. 95Hz), 6. 89 (1H, d, J = 8 . 30Hz), 7. 

10 (1H, d, J = 2 . 44Hz), 7. 31 (1H, m), 7 
. 37 (2H, dd, J = 7 . 81, 7. 81Hz). 7. 42 ( 

2H, d, J = 7. 81Hz), 8, 37 (1H, broad s 
) 

mum 8 

5 _ (4-y h^->-3-7x*^;U;j-*->7x^;iO - 2, 3 
8 ) <D&f& 

( 1 ) 4 - / K->-3-7x^fi^t-X>X7/kf b F 

2 5 
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-f V /< — U > 2 . 0 0g(13. 1 4 m M ) . 7 x * f- 4/ T ^ □ 
- ;U 1 . 6 1g(13. 1 4 m M ) R O' h 'J 7 x - ;l/ * X 7 -f > 4 
. 1 4 g ( 1 5 . ?7mM) ^ttf HtFP77>50mli: 
&ft?U ;o»tti:yxf ^ T'/^ij^t^y h 2. 7 5g 
(1 5. 7 7mM) ££fi{ZT&S«S < «T"r<5o £ T; - Bfc ft # 
Lfcft, :o*»*yif4/i-f;H OOmlSrflD^LT^IRU 

£i# -So C Omm* 7 7^a^P7h/57-f - (SiOi : 2 

* i/< yXTJl-r t K 2 . 8 8g(i|X^8 5. 5%)£f#& 0 

'H-NMR (CDC 1 , , 4 0 0MHz) 6 3.19(2 
H, t , J - 7 . 33Hz), 4. 28 (2H, t, J = 7 . 33 
Hz), 6. 98 (1H, d, J = 8 . 30Hz), 7. 23-7 
. 35 (5H, m) , 7. 40 (1H, d, J = 1 . 96Hz), 
7. 46 (1H, dd, J = 8 . 30, 1. 96Hz), 9. 83 
( 1 H, s ) 

(2) 4 - J h * > - 3 - 7 x * f J±it ± jy< > i> ') g y-7 u > 

l ( l ) <tp|&©#&&ffli,^ 3, + 

7^ft K © 0 C 4 - y h + v/-3-7x^^;l/^-^->^> 
X7;i/7tF^HfflU 4 - p< ^'>-3-7i^;i/t + ^> 

'H-NMR (CDC 1 3 , 400MHz) 5 1. 25 (3 
H , t, J = 7. 32Hz), 1. 3 2 ( 3 H, t, J = 7 . 32 
Hz), 3. 16 (2H, t, J = 7 . 82Hz), 3. 90 (3 
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H, s). 4. 18 (2H, t. J = 7 . 82Hz). 4. 27 ( 

2 H , q, J = 7 . 32Hz), 4. 28 (2H, q , J = 7. 3 

2 H z ) , 6. 86 (1H, d, J = 8. 30Hz), 7. 03 ( 

1 H, d, J = 1 . 95Hz), 7. 09 ( 1 H, dd, J - 8. 
30. 1. 95Hz), 7. 23-7. 35 (5H, m). 7. 6 

2 ( 1 H, s ) 

(3) 4, 4-v*xh4-->-2-xh*->a;U#-=-;t/-3 - < 4 

HJfeW 1 (2) tmno^&ZR^. 3, 4-^^ h^F-yO^ 
ij f>70 >K^xf il/xxf/VO*^ 1 )!^ 4 - / h ^ •> - 3 - 
7 x * f - ^ 3i* * *> i> U xVtp >|-;ifiHXri^fffl L 
N 4 , 4-i?xh + ->-2-xh + ->*;l/jKx;U-3- ( 4 - ^ h 
^o,. 3 _ 7 x *^;U;f*S/7 xx;l/) iixf ;l/xxf Jl/ (JR$ 

6 4. 6 %) 

(4) 5 - ( 4 - y h^r->-3-7i$f^t^y7xX/P) - 
2, 3, 4, 5-fh?b Kotf'J^^>-3-t> 

(3) tPI*l©#ft*ffll.^ 3 - (3, 4 - ¥ / 
7iX;l/) - 4, 4 -^i K-> - 2 - xh + /*^^x;H^x 
f;l/xxf^©^b *9 Id. 4, 4-v ? xh*->-2-xb*->rt;U 
# , u _ 3 _ (4- / h + i/-3-7i^^t+^i-^) BS 
ixf^x^rHttfflU 4, 4-^x^->-3 - ( 4 - y h 

mwomz\t&® cms 1.4%) *hj, 

'H-NMR (CDC 1 3 , 400MHz) <5 2. 58 (1 
H, dd. J = 1 7 . 09, 11. 72Hz), 2. 78 (1H. 
dd, J = 1 7 . 09, 7. 8 1 H z ) . 3. 17 (2H, t, J 
= 7. 33Hz), 3. 75 (1H, ddd, J = 1 1 . 72, 7 
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. 81, 2. 45Hz), 3. 87 ( 3 H, s), 4. 21 (2H 
, t, J = 7 . 3 3 Hz), 6. 67 (1H, d, J = 1 . 95H 
z), 6. 76 (1H, dd, J = 8 . 30, 1. 95Hz), 6 
. 87 (1H, d, J = 8 . 30Hz), 7. 13 (1H, d, J 
=2. 45Hz), 7. 28-7. 35 (5H, m), 8. 41 ( 
1H, broad s) 

mmm 9 

5 - [ 3 - ( 2 - y ?-)\/**r •>) - 4 - J- h ^ >7 x-;U] 
-2, 3, 4, 5-f HbFDb°'J^^-3-ty 
INo. 9 ) (D&f& 

(1) 3 - (2 - 4 j/) - 4- ^ V * i/l's X7 )l> 
9 b K 

^mm 8 en t ^mo^ntm ^ 7 x**-^7;i/=i-/u©j&> 

fr^) 2->T>^y-;U^^fflL. &ftfe@&© 3 - ( 2 - > 
^ ^ ;U * * ^ ) - 4- ^ Ky^>X7;l/fk K ( J|X $ 6 2. 6% 

) *m 60 

'H-NMR (CDC I 3 , 4 0 0 MHz) <5 3.25 (2 
H, dd, J = 1 6 . 60, 3. 42Hz), 3. 46 (2H, d 
d, J=16. 60, 6. 35Hz), 3. 90 (3H, s). 5 
. 26 (1H, m), 6. 98 (1H, d, J = 8 . 30Hz), 
7. 17-7. 21 (2H, m), 7. 22-7. 25 (2H, m 
), 7. 46-7. 49 (2H, m), 9. 8 7 (1H. s) 

(2) 3 - ( 2 - J > ? -Jl* * is) - 4 - S L±J^Sl>JL±Z 

1(1) £ |5|t£©^&£ffl 3 , 4 - it / h * X 
7;i/ft Ko^iDOlCs 3 - ( 2 - -r > y - ;i/ * * •> ) - 4 - / h 
+ ^>X7;l/7bF4«fflL, 3 - ( 2 - ^ > •>) - 

2 8 
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4 _y \. ^ i/ k y V V r > ■? a yffc ¥ z."f- Jl ^ x t 2> o 

'H-NMR (CDCh, 400MHz) 8 1.32(3 
H, t, J = 7 . 33Hz), 1 . 33 (3H, t, J = 7 . 33 
Hz). 3. 22 ( 2 H, dd, J = 1 6 . 60, 3. 90Hz) 
, 3. 40 (2H, dd, J = 1 6 . 60, 6. 84Hz), 3. 
85 (3H, s), 4. 30 (2H, q , J = 7 . 33Hz), 4 
. 35 (2H, q, J = 7 . 33Hz), 5. 14 (1H, m), 
6. 86 (1H, d, J=8. 79Hz), 7. 10-7. 11 ( 
2H, m) , 7. 17-7. 25 (4H, m) , 7. 66 (1H, 
s ) 

(3) 4, 4-^^y-2-i^^i^'-^-3 - [3 
- (2-4>y-J\<** : s) - 4 - / h * -> 7 x x ;u ] SS & x ?• ;u 

nmm 1(2) tmmv^&zm^. 3, 4-^1- + ^^ 

«JfV7n>i^xf ;l/xxf il'O^^!)!:, 3- (2-^>^- 
* + •> ) - 4 - / h*->^>y 'Jf>-7n>»i?if ^x^f;!' 
£&fflLs 4, 4 - v>x h*->- 2 -x h + 3 - [ 

3 - (2--f>^xy|/*+->) - 4 - / h + "7 x x ;U] g& & x f- 
yl/xxfyl' (K$7 4. 6 %)£*#£ o 

(4) 5 - [3 - (2-^>^x>H/ ;*•*->) - 4 - ^ h * •> 7 x 
x ;U] - 2, 3, 4, 5-fh7b FP^'jy^>-3-t> 

Hj&fel&i 1 (3) t El*©#i**ffl^ 3 - (3, 4 - h * ■> 
7 x x;U) - 4, 4 - 5> x h * •> - 2 - x h * •> x ;l/gHft x 

f^iXf^^Oi:, 4 , 4-5>xh*->-2-xh*$//Ml/ 
# x ;b - 3 - [3 - (2-'f>^x;U^^r->) - 4 - ^ N * ^ 7 x 
x;H g&® x ;W x x x /W£ {$ ffl U 4, 4-v?x^->-3 - [ 
3 _. ( 2 - J y ? -)\,* * is) - 4 - / h * •> 7 x x;l/] i&g&g 
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5 Lfc«x fifeB#©llKfl:£«& 5 3 . 6 %) £f# £ 0 

'H-NMR (CDC 1 , , 4 0 0MHz) <5 2.63 (1 
H, dd, J = 1 7 . 09, 1 1. 23Hz), 2. 8 3 ( 1 H , 
dd, J=17. 09, 7. 81Hz), 3. 23 ( 2 H , dd, 
J = 1 6 . 60, 3. 9 0 Hz), 3. 36 (2H, dd, J = 1 
6. 60, 6. 35Hz), 3. 80 (1H, m), 3. 82 (3 
H, s), 5. 18 (1H, m), 6. 77 (1H, d, J = 1 . 
HHz) , 6. 80 (1H, dd, J = 8 . 30, 1. 95 Hz 
). 6. 88 (1H, d, J=8. 30Hz), 7. 17-7. 2 

6 ( 5 H, m) , 8.41 ( 1 H, broad s) 

mmm 1 o 

5 - (3-->^P7'Pb';Mfi^^y-4-^ h * -> 7 x - ;U 
) - 2 , 3 , 4 , 5 - r h 5 b K p If U V V y - 3 - g > ( g Mb 
N o . 10) CD^-fifc 

(1) 3-y^P^Pt:;Wf;Vt4y-4 - ^ h 4- f> O X 7 

^ifem (i) t mmo^&zm ^ 7 ^^7/1/ 3-/1/©^ 

^ P7°n h°/l/^ f ;i/t + -> - 4 - ^ K/OXTyi'ft K (JR$ 

7 7. 4 %) £f#£o 

'H-NMR (CDC 1 3 , 4 0 0 MHz) 5 0. 36-0 
. 40 (2H, m), 0. 65-0. 70 (2H, m), 1. 34 
-1. 38 (1H, m), 3. 92 (2H. d, J=6. 84Hz 
), 3. 97 (3H, s), 6. 98 (1H, d, J=8. 30H 
z), 7. 39 (1H, d, J = 1 . 95Hz), 7. 45 (1H 
, dd, J = 8. 30, 1. 95Hz), 9. 84 (1H, s) 

(2) 3-^)P7 , Pb';Mf;l/t^y-4-^ h * U < > V »J 



3 o 
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t y -7 p y W: V x ± t± x 7s -r Jl 

mum i (i) 3 . 4 - v y h * s/t^x 

t FOA^!)i:, 3 - •> y* o 7 a t° )V / f- )V * * •> - 4 - / h + •> 

'H-NMR (CDC I 3 , 400MHz) 5 0. 34-0 
. 38 (2H, m), 0. 63 - 0. 68 ( 2 H, m ) , 1. 32 
(6H, t, J = 7. 33Hz), 1. 30-1. 35 (1H, m 
) , 3. 83 (2H, d, J = 7 . 32Hz), 3. 90 ( 3 H. 
s), 4. 29 (2H, q, J = 7 . 32Hz), 4. 34 (2H 
, q, J = 7 . 32Hz), 6. 86 (1H, d, J = 8 . 30H 
z ) , 7. 02 (1H, d, J = 1 . 95Hz), 7. 08 ( 1 H 
, dd, J = 8 . 30, 1. 95Hz), 7. 63 (1H, s) 

( 3 ) 3 _ (3-y^ P ypk'^Mf^tt->-4 - ^ h 4- 7 
x x ;U ) - 4, 4 - ^ x h * -> - 2 - x h * -> ft ;l/ # x ;UB&R x ?- 

mmm i ( 2 > tnmo^m^m^. 3 , 4--;n + ^>^ 

•J x > T P > B£ i? x f - ;U x X r ^ © ^ <0 id > 3 - •> ? p 7° p fcf )V 

J f- ji * * i/ - 4 - > |> + H>^Jf>7Dy8-;if;U7f 
^ £ $ ffi L > 3 - (^^n^Dh , ;Mf;^ + >'-'l-^ h * •> 7 
x x ;l/ ) - 4, 4 - ^ x h * ^> - 2 - x h * ft ;U x g& gg x ^ 

;l/xxf/P (iR$9 0. 6%) 

(4) 5 - (3 - ^^P^Pb'^Mf ^t^y - 4 - > h * -> 7 
xx;l/)-2, 3, 4, 5-Th7bKPfc°'J^>-3-3t-> 

^Jte^l 1 ( 3 ) <kig*©#tt*ffl^> 3 - ( 3 , 4 - y h * •> 
7 x x ;U) - 4, 4 - ^ x h * v - 2 - x b ^ -> ft ;l/ * x ;l/g&® x 
fiUXriKOi^fJI^ 3 - (3 - ^ d^d ;^ + -> 

3 1 
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- 4 - J b^->7x-^;lO - 4 , 4 -i^x t>^-> - 2 - i h + y^ 
yl"K-^Biif ^iXfyl'^ftffl L. 3- ( 3 - d7*d f;l/ 
^f-;i/**->-4-;< Ky7i-W - 4, 4 - - i> x h + •> BS & 
*ft* Lfcfc, ^feH^©^I£jb^^l (JR* 4 3. 0%) ^I5 0 

'H-NMR (CDC 1 s , 400MHz) 5 0. 34-0 
. 38 (2H. m) , 0. 63-0. 68 (2H, m), 1. 28 

- 1 . 35 ( 1 H, m) , 2. 61 (1H, dd, J = 1 7 . 09 
, 11. 72Hz), 2. 80 (1H, dd, J = 1 7 . 09, 7 
. 81Hz), 3. 77 (1H, ddd, J = 1 1 . 72, 7. 8 
1, 2. MHz) , 3. 85 (2H, d , J = 7 . 3 2Hz), 
3. 87 (3H, s ) , 6. 71 (1H, d, J = 2 . 44Hz) 

, 6. 77 (1H, dd, J=8. 30, 2. 44Hz), 6. 8 
7 (1H, d, J = 8 . 30Hz), 7. 16 (1H, d, J = 2 
. MHz) , 8.46 (1H, broad s) 

rn&n 1 1 

5 - [4-y h 4 s - ^ - 3 - [ (1 - yf^y^p^Db 1 ^) / f 
As**i/] 7 x - ;U] - 2 , 3 , 4 , 5-f Hh FDb''jyy> 

(1) 4-yh^->-3 - [ (1 - >f;l/y^a7 , Pb , ;l/) y_f 

^5fe0>] 8 (1) t l§U*©^&£ffl 1> N 7x*f ;l/7Jl/3-yl/©^ 
*> I- x ( 1 - / f - ;u •> * d 7° d tf ;u ) a ;i/ 1" y - ;i/ £ & ffl L , H 
fet-f;l/04 - > h^y - 3 - [ (l-yfyi/y^yDf;!/) ^ 
^ JV :* + •> ] X 7 Jl 7 s h K ( M 6 5. 0%) £ # S 0 

'H-NMR (CDC 1 i , 400MHz) 5 0. 45-0 
. 47 (2H, m), 0. 56-0. 57 (2H, m), 1. 27 
(3H, s), 3. 84 (2H, s), 3. 95 ( 3 H , s), 6 
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. 97 (1H, d, J=8. 30Hz), 7. 37 (1H, bro 
ad). 7. 45 (1H, dd, J = 8 . 30, 1. 46Hz), 
9 . 8 3 ( 1 H, s ) 

(2) 4-yh*->-3 - [ ( 1 - y ^ ;U -> ? p 7° p fc° ;u ) ^ ?• 
Jl 4- v ] ^< y i/ »J x > V P > BS : J x f_ J± £ X -r ^ 

£&0!l 1 ( 1 ) 3 , 4-^^->7;i/f 

t K © *> OK s 4- / K'/-3 - [ ( 1 - y f - A/ *f p 7 P f 
;b) >^;u* + '>] OXT^ftF^ffflU 4 - / h * •> - 3 
- [ ( 1 - > f ;1/ y ^ □ "/ p f yl' ) y f - ;W * * •> 1 * > : J U r > ^ 

p y»yxf/n^f;l/*|5o 

'H-NMR (CDCh , HOMHz) <5 0.44(2 
H , m), 0. 54 (2H, m) , 1. 26 (3H. s), 1. 3 
2(6H, t, J=7. 32Hz), 3. 74 (2H, s ) , 3. 
89 ( 3 H , s), 4. 29 ( 2 H , q, J = 7 . 32Hz). 4 
. 34 (2H, q, J = 7 . 32Hz), 6. 85 (1H, d, J 
= 8. 30Hz), 6. 99 (1H, d, J = 1 . 9 5 H z ) , 7 
. 08 (1H, dd, J = 8 . 30, 1. 95Hz), 7. 63 ( 
1 H, s ) 

(3) 4, 4-^xh^->-2-xh3-'>ft;t/*'-;t/-3 - [4 
-J h •> - 3 - [ (1 - y f yPi/»P^P j J-Jl* * is] 

nmm i (2) tmmv^&zm^. 3, 4 h 

>Jx>-7P > $ x ^ ^ J. X -r /U © ^ *) }C , 4 - y h * - 3 - 
[ ( 1 - J =f- Jl •> ? p -f p tf ;b ) ^f^t + y] K>y 'Jf>70 
>Hi?xf;l/X7f ;^HfflU 4, 4-5>xh*->-2-xh* 
# ;l/ # x ;p - 3 - [4->h + ^- 3- [ ( 1 - / f - ;l> •> * p 7* 
p / f;i/t^y] 7 x x/v] iixf ;i,xxf;i/ (jR$ 5 3 

3 3 
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. 8%) ^i^o 

( 4 ) 5 - [4-yh*->-3 - [ ( 1 - / * JV -> ? p 7° p t° )V 
) / Tfrit* is] 7 x -JU] - 2 , 3 , 4 , 5 - g h 2 t K P b" 'J 

HJfefll 1 (3) £|5U£©?-&£ffl^ 3 - (3, 4 - is t b * -> 

7x-;i/) - 4, 4 -^xh + ^- 2-x h^i/^y|/t:-;HSKx 
f - ;u x x x ^ £> «9 fc , 4, <-yx|> + >>-2-ih*'>*^ 
^•^.;l/-3 - [4-yh*S>-3- [ (l->f;k>?n7"ak?;l/ 
) ^f/^ + y] 7x-;H iixf^iXf/^ffflU 4, 4 
-^ih + .>_3_ [4-^ ht'>-3 - f (l-yf;l/^D7' 

(JR$ 4 8. 8 £HSo 

'H-NMR (CDC 1 , , 400MHz) (5 0. 43-0 

. 45 (2H, m), 0. 53-0. 56 ( 2 H, m) , 1. 26 

(3H, s). 2. 61 (1H, dd, J = 1 7 . 09, 11. 2 

3Hz), 2. 80 (1H, dd, J = 1 7 . 09, 7. 32Hz 

), 3. 74-3. 80 (1H, m), 3. 77 ( 2 H. s). 3 
. 86 (3H, s), 6. 70 (1H, d, J = 1 . 95Hz), 

6. 76 (1H, dd, J = 8 . 30, 1. 95Hz), 6. 87 

(1H, d, J = 8. 30Hz), 7.16 (1H, d , J = l. 
9 6Hz) , 8. 52 (1H, broad s) 

nmm i 2 

5 - [ 4 - y h * •> - 3 - (2 - ^f/^D^^y) 7 
-2, 3, 4, 5-fHb FPb''J^y>-3-t> (jM^ 
INo. 12) 

(1) 4 - / b*->~ 3 - Jl/ro^^y) ^>X7/b 

f_b_K 

3 4 
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mmm 8 en tmno^&zm^^ ? jit 

•> - 3 _ j^p#+y) ^ > X T fc K (J|X^7 5. 

8 %) £l#6o 

'H-NMR (CDCh , 400MHz) 6 1.05(6 
H, d, J = 6. 83Hz), 2. 19 (1H, m, J = 6. 83 
Hz), 3. 83 (2H, d , J=6. 83Hz), 3. 95 (3 
H, s ) , 6. 97 (1H, d, J=7. 81Hz), 7. 40 ( 
1H, d, J = 1 . 46Hz), 7. 44 (1H, dd, J = 7. 
81, 1. 4 6Hz), 9. 84 (1H, s) 

( 2 ) 4-y - (2-/f/l7"P^-» <>^'Jf 

>7P y g& ¥ x f- )V 3- x -r )\s 

%%®\ 1 ( 1 ) tW\m<D^&%%^> 3 , 4 — : J t h + •> T ;!/ -r 
tFC^OC 4 - ^ h + •> - 3 - (2-Jf^7"D| + -» ^ 

'H-NMR (CDC la , 4 0 0MHz) (5 1.03(6 
H, d, J = 6. 34Hz), 1. 33 (3H, t, J = 6. 8 3 
Hz), 1. 33 (3H, t, J=6. 83Hz), 2. 16 (1 
H, m), 3. 74 (2H, d, J=6. 84Hz), 3. 89 ( 
3H, s), 4. 29 (2H, q, J=6. 83Hz), 4. 35 
(2H, q, J = 6 . 83Hz), 6. 85 (1H, d, J = 8 . 
30Hz), 7. 02 (1H, d, J = 1 . 95Hz), 7. 07 
(1H, dd, J=8. 30, 1. 95Hz), 7. 64 (1H. 
s ) 

(3) 4, 4--nK->-2-i^->^^:-^-3- [4 

3 5 
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x X f J± 

nmm i ( 2 > tm&o&m&R^. 3 , 4-^^->^>-; 

iJfV7D>|^xfiHXTJl'0*^f)l:, 4 - y h + •/ - 3 - 
(2 - y f ;i/yD^ + y) ^>^iJf>7P>|^if ;i/xxf;i/ 
^ftfflU 4, 4-i?xh + y- 2- xF + i/^j ;|/tCx;l/ - 3 - [ 
4 - p< h * •> - 3 - (2 - ^fJl/yn^^y) 7 x - Jl ] SI® x 
;l/xxf;l/ ()R$5 5. 1 %) ZmZo 

(4) 5 - [4-yh*»>-3 - (2-^;^o^t->) 7 x 
- ^ 3 - 2 , 3, 4, 5-fh7h FPb''J/^>-3-t> 

(3) £Etft©^j£*ffll^ 3 - (3, 
7 x — ;l/ ) - 4, 4 - i^i h + y- 2 - x F + y^jy^'- ;Hg||i 
f - ;l/ x x -r ^ £> ^ fc> <9 (C x 4, 4 - i^x h + y- 2 - x h4->^;l/ 
t" - 71/ - 3 - [ 4 - / h * :> - 3 - (2-^f;^of^y) 7x 

-;u] IS^i^;Ui7sx;i/^^fflLs 4, 4-^xh*'>-3- [ 
4-^ h + y - 3 - ( 2 - y f - ;U 7 o # * > ) 7 x - Jl ] $ $ £ *I 

*Lfctftx &j*feB#©mei*fc£«i (jr^4 8. 6%) 

'H-NMR (CDC 1 ! , 400MHz) <5 I . 04 (6 
H , d, J = 6 . 8 3Hz), 2. 16 (1H. m , J = 6 . 8 3 
Hz), 2. 6 2 ( 1 H, dd, J = 1 7 . 09, 1 1. 72Hz 
). 2. 81 (1H, dd, J = 1 7 . 09, 7. 8 1Hz), 3 
. 76 (2H, d, J = 6 . 83Hz), 3. 78 (1H, ddd 
. J = 1 1 . 72, 7. 81, 1. 95Hz), 3. 86 (3H, 
s), 6. 71 (1H. d, J = 2 . 44Hz), 6. 75 ( 1 H 
, dd, J=8. 30, 2. 44Hz), 6. 87 (1H, d, J 
= 8. 30Hz), 7. 17 (1H, d, J = 1 . 95Hz), 8 
. 4 4 ( 1 H, broad s) 
Hftfefflj 1 3 
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5 - ( 3 -y^->-4-^ ^-/7i^^) - 2, 3, 4, 5 
-f^bFPb''J^^-3-t> ( % Hfc £ & N o . 1 3) <D 

(1) 3-^h^'>-4-yh^->OX7^xbK 

7;l/ft F (iK$9 9. 0%)%'&2>o 

'H-NMR (CDC h , 4 0 0MHz) 5 0.99(3 

H. t, J = 7 . 32Hz), 1. 46-1. 55 ( 2 H, m). 

I. 82-1. 89 (2H, m), 3. 95 (3H, s ) , 4. 0 
8 (2H, t, J = 6 . 83Hz), 6. 98 ( 1 H, d , J = 7 
. 8 1Hz) , 7. 40-7. 46 (2H, m) 

( 2 ) 3-^h^'>-4-^ h^^O^'Jf >-7P>j-^xf 

jl x 7s t Jl 

nmmi ( i ) tmm^^m^m^. 3, 4--^ F + y7^f 

fc KOfrfc 3 - h * •> - 4 - > h 4 s - y XT )V7 t K£ 

'H-NMR (CDC 1 s , 400MHz) 8 0. 98 (3 
H, t. J = 7 . 32Hz), 1. 33 (6H, t, J=7. 32 
Hz), 1. 49 (2H. q, J = 7 . 32Hz), 1. 83 (2 
H, m, J=7. 32Hz), 3. 89 (3H. s), 3. 99 ( 
2H, t, J=7. 32Hz), 4. 29 (2H, q , J = 7 . 3 
3Hz), 4. 35 (2H, q, J = 7 . 3 3 H z ) , 6. 85 ( 
1H, d, J = 8. 30Hz), 7. 03 (1H, d, J = 1 . 9 
5Hz), 7. 07 (1H. dd, J=8. 30, 1. 95Hz) 
, 7 . 6 4 ( 1 H, s ) 



WO 97/47604 PCT/JP97/01925 

(3) 3 - (3-yK->-4-n^-/7^/l/) H, 4 - 
iSx. h - 2 - x h * •> ft ;l/ # x ft x ?■ ;p x x -f ;U 

%v&mi ( 2 ) t m$k<D^&zm ^ 3 , 4-^ ^^^^ 

y l> + j/^>yijfy7D>iyif *ixf^*fiifflL, 3- ( 

3-7r-**>-4-yb*->7xX/l/) - 4, 4 - : J x h * •> - 2 
-x F + ;HXf ^ ( JR ^ 6 4. 2%) £ f§ 

(4) 5 - (3-yh4-> - F^y7x-^) - 2, 3, 
4, 5-fh7hFPh''jy^>-3-t> 

^Jtwi (3) i: nm® ^ 3 - (3, 

7xx;U) -4. 4 - S>x h * •> - 2 - x h * ;l/tf'x ;ug§ftjr. 
f ;vxxf ^©^^DIC 3 - (3-7h*->-4-^h*2/7x 
x ;p) - 4, 4 - yx h^y- 2 - x h + y*;l/^'-^iixf ;b 
iXf^^UfflU 3 - O-Zh + y- l- ^ h * *> 7 x x ;U ) 
-4, 4 - h + ygSi^giL/:^, HfeH^OSSE-ft^ft ( 
JR$ 4 7 . 5%) ^i^„ 

'H-NMR CCDC 1 , , 4 0 0 MHz) 5 0.98(3 
H, t, J = 7 . 33Hz), 1. 50 (2H, m) , 1. 83 ( 
2H, m), 2. 62 ( 1 H, dd, J = 1 7 . 09, 11. 72 
Hz), 2. 81 (1H, dd, J=17. 09, 7. 82Hz) 
, 3. 79 (1H, ddd, J = 1 1 . 72, 7. 82, 1. 95 
Hz), 3. 86 (3H, s), 4. 0 1 ( 2 H, t, J = 6 . 8 
4Hz), 6. 72 (1H, d, J = 1 . 95Hz), 6. 76 ( 
1H, dd, J=8. 30, 1. 95Hz), 6. 86 (1H, d 
, J = 8 . 3 0. Hz), 7. 18 (1H, d, J = 1 . 95Hz) 
. 8.63 (1H, broad s) 
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nnm i 4 

5 - [3 - (2-x^;i/:/h*vO - 4 - y Ky7x- ;l/j - 
2, 3, 4, 5-fh7b FPb''J^^-3-t> (IH^I 
No. 14) 

(1) 3- (2 - xf - 4- ^ h^->^>X7;i/f 
b K 

§HM8 (1) ilHj^O^^^ffll^ 7x^f;l/7/l/3-;l/®^ 
fc> *9 tc , 2-xf;l/y^;-;l/^HfflU |fet^l/0 3 - ( 2 - 
i ^ ;l/ y h + •> ) - 4- ^ |> + H>X7*fbF (i|X^7 8. 4 

'H-NMR (CDC 1 a , 400MHz) 6 0. 94 (6 
H, t, J=7. 32Hz), 1. 43-1. 56 (4H, m), 
1 . 8 0 ( 1 H, m) , 3 . 9 4 (3H, s ) , 3 . 9 4 ( 2 H, 
d, J = 6 . 35Hz), 6. 97 ( 1 H, d, J = 7 . 82Hz 
), 7. 41 (1H, d, J = 1 . 95Hz), 7. 44 (1H, 
dd, J=7. 82, 1. 9 5 H z ) , 9. 85 (1H, s) 

(2) 3 - - 4- ^ ^->^>^Jf> 

nnm 1 ( 1 ) tm%k® E t&&®\>^ 3 , a - : j t i*f7 jvt 

hKo^b^l:, 3 - (2-xf-;l/7b*'>) - i - / h 
X7;bffcF^llU 3 - (2-if-;l/7h**>) - 4 - > h * 

'H-NMR (CDCl 3 , 400MHz) 5 0.93(6 
H, t, J = 7 . 32Hz), 1. 33 (6H, t, J = 7 . 32 
Hz), 1. 42-1. 55 (4H, m), 1. 77 (1H, m) 
, 3. 8 5 (2 H, d, J=6. 35Hz), 3. 88 (3H, s 
), 4. 29 (2H, q, J=7. 32Hz), 4. 35 (2H, 

3 9 
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q, J = 7. 32Hz), 6. 85 (1H, d , J = 8. 30Hz 
), 7 . 03 (1H, d, J = 1 . 95Hz), 7. 07 (1H, 
dd, J=8. 30, 1. 9 5Hz), 7. 65 (1H, s) 

(3) 4, 4 - v^x h * »> - 2 - x_h * •> ft Jlstf-Jl- 3 - [3 

- ;l/ :/!>*->) - 4- ^ h * •> 7 x x ;u ] g& & x ^ ;|/ x 
X y- Jl 

mmm 1(2) <t mm&^&zm^. 3, 4-^>h^^^>.^ 

i;-r>-7u>g?y ; x^;i/jLXf-^c7)^t>f9(c:, 3- ( 2 - x JV 7* 
h + •> ) -4-y h + i"<>y i;f>7D>Ki?xf-;l/xxf 

6 ffl U 4, 4 - ^ x h * •> - 2 - x [> * •> # ;P # x ;P - 3 - [3 

- (2-xf;l/7*h*i/) - 4 - > b * :/ 7 x x ;U ] x f- ;u x 
Xx;U(i|X^6 8. 5 % ) £ *f & 0 

(4) 5 - [3 - (2-xf - y K->7xi 
^] - 2 , 3 , 4 , 5 - f h 5 fc K a b° U ^ : J y - 3 - * > 

nmm\ (3) iH*©ftt*ffli\ 3- (3, h*-> 

7 x x ;U ) - 4, 4-^xh*'>-2-xh*->#;i,tf'x4/g&$x 
^;l/xx-ryKD*^«9(C. 4, 

** x ;p - 3 - [3 - (2-xf;l,7h + -» - 4 - ^ N * 7 x x 
^] |®xf yl/xxf ;l/^IfflL, 4, 4-^xh4v-3- [3 

- (2-xf;^K-» - 4 - > h + ->7xx;H SSK^SfiL 
tz'&, &&m&<DM&it&® (JR* 3 6 . 9%)£f#6 0 

'H-NMR (CDCh , 4 0 0 M H z ) 5 0. 94 (6 

H, t, J = 7 . 32Hz), 1. 42-1. 54 (4H, m), 

I. 76 (1H, m, J=6. 35Hz), 2. 63 (1H, dd 
. J = 1 7 . 09, 11. 7 1 H z ) , 2. 81 (1H, dd, J 
= 1 7. 0 9, 7 . 3 3 H z ) , 3 . 78 ( 1 H, m) . 3 . 85 

(3H, s), 3. 87 (2H, d, J = 6 . 35Hz), 6. 7 
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2 ( 1 H, d, J = 1 . 95Hz), 6. 75 ( 1 H, dd, J = 
8. 3 0, 1 . 9 5 H z) , 6. 8 7 ( 1 H, d, J = 8. 3 0 H 
z). 7. 18 (1H. broad s). 8. 44 ( 1 H , br 

0 a d s ) 

mmm \ 5 

5 - [3 - ( 2 , 2 - y y 7" ^ 7 P # * •> ) - 4- >h*->7x 
-;U]-2, 3, 4, 5--rh7bKPtfU^y>-3-^- >(^ 

1 4t&®} N o . 15) 

(1) 3 - (2. 2--^f;^pt^->) - 4- y L±Jiri> 

- (2, 2-^f;l/yPt^'» - 4 - t V * XT *t t 
K (JR* 3 4. 8 %) £f#£o 

'H-NMR (CDCh, 4 0 0 MHz) 6 1.07(9 
H, s), 3. 70 (2H, s), 3. 94 (3H, s), 6. 9 
6 (1H, d, J = 8 . 30Hz), 7. 39 ( 1 H, d, J=l 
. 95Hz), 7. 43 C1H, dd, J = 8. 30, 1. 95H 
z), 9. 84 (1H, s) 

(2) 3 - (2, 2 - if / ? to"? u # * i/)' - 4 - / h * i/ * > 

^jtew 1 (i) tm^co^m^m^^ 3, 4-^y h^^r^f 1 
t K©^fr *Hw, 3 - ( 2 , 2 - ^ ^^7" p •>) - 4 - y h 

^^yX7;i/fkF^lfflL, 3- (2, 2-^f^7D# + 

o 

'H-NMR (CDC I3, 4 0 0MHz) 5 1.05(9 

4 1 
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H, s ) . 1. 33 (3H, t, J = 7 . 33Hz), 1. 34 ( 
3H, t, J = 7 . 33Hz), 3. 60 (2H, s), 3. 88 
(3H, s), 4. 29 (2H, q, J-7. 33 Hz), 4. 3 

5 (2H. q, J=7. 33Hz), 6. 84 (1H, d, J=8 
. 30Hz), 7. 00 (1H, d, J = 1 . 95Hz), 7. 0 

6 (1H, dd, J = 8 . 30, 1. 95Hz), 7. 64 (1H 
, s ) 

(3) 3 - [3 - (2, 2 - y y f - ;!/ :/ p # * •> ) - 4 - / h 4- 
i/ 7 x - - 4 , 4 - 'J j. h 4- - 2 - x. h 4- is ~h Jl< *: - 

£Jfe0>J 1 (2) 3, <-5>n + ^>J> 

'JfV-TDVSyxfyl/XXf iK2)^t)!)i:> 3 - ( 2 , 2-^y 

- 4 - y h + ^>-;iJf >7D>|i;xf;H 
Xr;^ffflL, 3 - [3 - (2, 2-^f;^Dt:+i/) - 4 
h^->7x-;U] - 4, 4-^i|« + ^-2-xKyA;l/!)i 
-^ISiif ;l/iXf^ (iR*6 2. 6%) Zm&o 

(4) 5 - [3 - (2, 2-^f/^Pif^-» - 4 - y h * 
-> 7 x - ;H - 2 , 3, 4 , 5-Th7bFak''J^^-3-t 

£Jfc*0 1 (3) <!:Ett©#as*ffll» N 3- (3, 4-^y h + > 
7x-;l/) -4, 4-> ! xh + , >-2-xh + >/^ ;|/t:-;l/KKx 
f-;i/xxf;i/®^^) *) ic. 3- [3- (2, 2-^>f;^D| + 

i>) - 4 - y h + ->7x-;l/] - 4, 4-^x^y-2-x^ 
v# ;l/^-;t/8Kxf ;l/XXf/l/^fffl U 3- [3- (2, 2- 

i/) - 4 - / h * •> 7 x~;i/] - 4 , 4 - 5; jl h 
* ^IS$£IIf& Lfcfit, &Stfeaft©«Kfl:£«&i (JRJM 8. 7% 

) £'f#So 
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'H-NMR (CDC 1 5 , 4 0 0MHz) 6 1.06(9 
H, s). 2. 62 (1H, d d, J = 1 7 . 09. 1 1. 72H 
z ) , 2. 81 (1H, dd, J = 1 7 . 09, 7. 82Hz), 
3 . 6 2 ( 2 H, s ) , 3 . 7 8 ( 1 H. ddd, J - 1 1 . 7 2 
, 7.82, 2.44Hz),3. 85(3 H, s ) . 6 . 7 1 ( 
1H, d. J = 1 . 95Hz). 6. 74 (1H, dd, J = 8 . 
30, 1. 95Hz), 6. 87 (1H. d, J = 8 . 30Hz) 
. 7. 17 (1H, d, J = 2 . 44Hz). 8. 43 (1H, b 
road s ) 

nmm i e 

^;l/]-2, 3, 4, 5-xh5bKPb°Uy^>-3-^>(^ 
1 4t&®N o. 16) CD&ffc 

(1 ) 4 _y ^ ^. .> _ 3 _ (5 - 7x-/l/ / Of ^t^->) ^> 

^Jfe^>J8 (i) ^ x*f-;w7^3-;nz>fr 

h + _ 3 _ (s^x^MVf/^+y) OXT^ft K ( 

8 1. 4 %) £l#6o 
'H-NMR (CDC 1 3 . 400MHz) 6 1. 47-1 
. 5 9 ( 2 H. m) . 1. 6 7 - 1 . 7 5 ( 2 H, m) , 1. 87 
-1. 94 ( 2 H, m) , 2. 6 5 ( 2 H, t, J = 7 . 81Hz 
), 3. 94 (3H, s), 4. 07 (2H, t, J = 6 . 83H 
z). 6. 96-7. 56 (8H, m), 9. 84 (1H, s) 

(2) 4-^ h^r->-3 - (S-^x-^^^f ^tt'» O 

1 ( 1 ) 4H»0$tt*ffl^^ 3, 4-^^'>7^r 

4 3 
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t K <Dfrt> >0 i:, 4-^h*->-3- (. 5 - 7 x — ji/*< ji,* * 
^'OXT^fbF^fflL, 4-/h + ->-3- (5-7xX 

o 

'H-NMR (CDC 1 , , 400MHz) 6 1 . 29-1 
. 3 4 ( 6 H, m) . 1. 47-1. 5 5 ( 2 H , m ) , 1. 66 
-1. 74 (2H, m), 1. 84-1. 92 (2H, m), 2. 
65 (2H, t, J=7. 81Hz), 3. 88 (3H, s), 3 
. 98 (2H, t, J=6. 83Hz), 4. 27-4. 36 (4 
H, m), 6. 85 (1H, d, J = 8. 3 0Hz) , 7. 01 ( 
1H, d, J = 1 . 95Hz). 7. 08 (1H, dd, J = 8. 
30, 1. 95Hz), 7. 17-7. 36 ( 5 H, m) , 7. 6 
4 ( 1 H, s ) 

( 3 ) 4 , 4 - V x h * - 2 - x j> 4- •> f) )V # £. ;u - 3 - [4 
- y h * - 3 - (5 - 7x-;U 'Of - ;U 7xx;U] & & 

^5fe#J 1 ( 2 ) 3 , 4 - h * y 

ijfV7D>S';xf;nxf)i/©^b!)i:, 4 - / b 4- - 3 - 

(5 - 7 x x ;l/^<> f - ;u * * ->) ^O^iJx^^n^^^x^yUji 
*r;i/£(gfflU 4, <-^xh + ->-2-ih^i/*;b^z;l/- 
3 - [4-Xh + i/-3 - (5-7x-/K>f;l/t+^) 7 x 
^] i^xf ^xxf ;V (iR*6 1.4%) &#5 0 

(4) 5 - [ 4 - y h * v- - 3 - (5-7xx;l/^>^;i/^-^>> 
)7xx;U]-2, 3, 4, 5-f hnFak'^-^-a-t 

(3) £|S|fc©^&£ffllr^ 3 - (3, 4 - S>y h 
7xx;l/) -4, 4-^xh+>>-2-xh + i/*yl/^x;l/B®[x 
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f - ;U x X ?■ Jl <D ^ fr> *) iZ % 4 , l-fx|>*^-2-x^i/AA 

# x ;U - 3 - [4-^ h * i/ - 3 - (5-7*— 

) sSKxf ;vxxf ;i/^ilU 4, 

3 - [3 - (5-7x-xwl/^>f-;l/**:>) - 4 - y b + ->7x- 

) ^i5o 

'H-NMR (CDC I . , 400MHz) 6 1. 50-1 
. 58 ( 2 H, m), 1. 67-1. 74 (2H, m), 2. 58 
-2. 67 ( 3 H, m), 2. 81 (1H, dd, J = 1 7 . 09 
, 7. 8 1 Hz) , 3. 75-3. 80 (1H, m). 3. 85 ( 
3H, s), 3. 99 (2H, t , J = 6 . 83Hz), 6. 70 
(1H, d, J = 1 . 95Hz), 6. 76 (1H, dd, J = 8 
. 30, 1. 95Hz), 6. 8 6 ( 1 H , d, J - 8 . 30 Hz 
), 7. 17-7. 3 0 ( 6 H , m ) , 8. 4. 3 ( 1 H , broa 
d s ) 

mmm 1 7 

5 - [3 - (2--T>^xi;l/^^'>) - 4- y h^^7xx;b] 
-2-/1-JI-2, 3, 4, 5 - f h 7 b K p h' 'J / > - 3 - t 
> (_g 1 4b£tlN o . 17) (D&fc 

mmm 5 iRn©^j**ffli^ 3- c 3 - •> * >f- + i/ 

- 4 - y h * •> 7 x - - 4, 4 - x h * f © N 
Hffiiaj 9(4) bft£ 4, 4-^ih*->-3 - [3 - ( 2 - 

y?'x;U;t* <>) - 4 - jt F^7tx;H B&&£&ffi U 
feH#0«!IErt:£& (JR*4 5. 7%) £f#& 0 

'H-NMR (CDC 1 j , 400MHz) 5 2.62 (1 
H, dd, J = 1 6 . 60, 1 1. 72Hz). 2. 81 (1H, 
dd, J=16. 60, 7. 32Hz), 3. 22 (2H. dd, 
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J = 1 6 . 


60, 3. 90Hz), 3. 3 6 (2H, dd. 


J 


= 1 


6 . 6 0, 


6. 84Hz), 3. 41 (3H, s ) , 3. 7 


7 


( ] 


H , m ) , 


3. 81 (3H, s), 5. 17 (IH, m), 


6 


. 7 


5 ( 1 H , 


d, J = 1 . 96Hz), 6. 78 (IH, dd 


» 


J = 


8 . 3 0, 


1. 96Hz), 6. 87 (IH, d, J=8. 


3 


0 H 


z ) , 7 . 


17-7. 26 ( 5 H, m) 






mmm i 


8 






5 - ( 3 






-Jl> 


) - 2- ^^-2, 3 , 4 , 5 - f H t K o t° 'J ^ y > 




3 - 



*y_JJk \ 4t&MN o . 18) (D&f& 



Mfaffl 5 tmfc&^te&mi,^ 3- (3-i/^n-^>^;U^+'> 
-4-^ b * '> 7 ± - Jl) - 4, 4 - ^ i h * 2/ K K © t) 0 «C N 

ii^n o (4) ti^na 3 - ( 3 - •> ? o 7 n h° ;u ^ * * 

•>-4-yh*-/7x-;U)-4, 4-yxh + .>B»*ftfliL, 
*«feI#0«E^ll (JR* 5 6 . 1%)£#£ 0 

'H-NMR (CDC 1 3 , 400MHz) 6 0. 34-0 
. 38 (2H, m) , 0. 63-0. 68 (2H, m), 1. 32 
(IH, m), 2. 60 (IH, dd, J = 1 6 . 60, 12. 7 
1Hz), 2. 79 (IH, dd, J = 1 6 . 60, 7. 33Hz 

) , 3 . 4 0 ( 3 H, s ) , 3 . 7 5 ( 1 H, m) , 3 . 8 4 ( 2 
H, d, J = 7 . 32Hz), 3. 87 (3H, s). 6. 69 ( 
IH, d, J = 2 . 44Hz), 6. 75 (IH, dd, J = 8 . 
30, 2. 44Hz), 6. 87 (IH, d, J = 8 . 30Hz) 
. 7. 18 (IH. d, J = 1 . 47Hz) 

mmm i 9 

5 - (1-^ ^->-3-7i|fi^^i/7x-^) - 2 - J 
f-Jl - 2 , 3, 4, 5-rh7bFDk''J^^-3-t> (II 
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'fb-g ^ N o . 19) (D&ffc 

5 tmn®^&*m^^ 3- o - p^>f-;i/**-> 

_ 4 - > h * j/? x-*) - 4 , 4 - v^i h * •> i& » O *> 9 £ * 

HJte^i] 8 ( 4 ) -es&ns 4 . 4 - y i h * ■> - 3 - ( 4 - * h * 

E-ft^tt (JR$ 55. Q %) Zn6o 

'H-NMR (CDC 1 3 , 400MHz) 5 2. 57 (1 
H. dd, J = 1 6 . 60, 12. 2 1 H z ) , 2. 76 (1H, 
dd, J = 1 6 . 60, 7. 32Hz), 3. 16 (2H, t, J 
=7. 32Hz), 3. 39 (3H, s), 3. 72 (1H, dd 
d, J = 1 2 . 2 1, 7. 32, 2. 44Hz), 3. 86 (3H 
, s ) , 4 . 2 0 ( 2 H, t,J = 7. 32Hz),6. 66(1 
H, d, J = 1 . HHz), 6. 74 (1H, dd, J = 8 . 3 
0, 1. HHz) , 6. 87 (1H, d, J = 8 . 3 0 H z ) , 
7. 15 (1H, d, J=2. 44Hz), 7. 23-7. 34 ( 
5 H, m) 

nrnm 2 0 

5 _ [4-y h ^>>- 3 - ( 2 - y ^ ;l/ 7* p * * '> ) 7x-;l/J 
-2-yf-;l/-2, 3, 4, 5 - t b 5 t: K o b° U ^ ^ > - 3 - :* 
y (j| 1 •ft -p ^) N o . 2 0) <D&$L 

nnw s tmmv^&zm^^ 3- (3 - n^>*;i/**^ 

- 4 - / ^y7x-;l/) - 4, 4-yxh* ft&St©^*) <9 C 
£Jfe0] 12 ( 4 ) T*i#bft£ 4 , 4-^xh + ->-3 - [ 4 - y h 

+ . > _ 3 _ ( 2 - / f-^yo •>) 7x-;H SH^SfflU 6 

'H-NMR (CDC 1j , 400MHz) 6 1. 03 (3 
H, s ) , 1. 0 5 ( 3 H , s), 2. 12-2. 1 9 ( 1 H , m 
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). 2. 61 (1H, dd. J = 1 6 . 60, 12. 20Hz), 
2. 79 (1H, dd. J = 1 6 . 60, 7. 32Hz), 3. 4 
0 (3H, s), 3. 73-3. 79 (3H. m) . 3. 86 (3 
H. s), 6. 70 (1H, d, J = 1 . 95Hz), 6. 73 ( 
1H. dd. J = 8 . 30. 1. 95Hz), 6. 86 (1H. d 
; J = 8 . 30Hz), 7. 19 (1H. d. J = 1 . 95Hz) 
^MM 2 1 

5 - [3 - (2. 2--^f;l/ynt^y) - 4- yh^^y x 
-Jl] - 3, 4, 5-f h7h Fab°'J^y>- 

mmw 5 tmmo^m^m^, 3- c 3 - •> ? v^y^^** >> 

-4-y h + ->7x-;i/) - 4, 4--^xh + vg§®e©^^) jc N 

1 5 (4) T# £>tl£ 3 - [3 - (2. 2-y^f;^D| 
* is ) - 4 - / h 4- > 7 x -Jl] - 4, 4-^ih + i/»»^.<sEffl 

u &&mfo<Dm?.4t&m cms 5. 0%) £i§£ 0 

'H-NMR (CDC 1 , , 400MHz) 6 1. 06 (9 
H, s), 2. 60 (1H, dd, J = 1 6 . 60, 12. 2 1 H 
z ) . 2. 78 (1H, dd, J = 1 6 . 60, 7. 32Hz), 
3- 40 (3H, s), 3. 61 (2H, s), 3. 75 (1H, 
d d d , J = 1 2 . 2 1, 7 . 3 2 ', 2 . 4 4 H z ) , 3 . 8 5 ( 
3H, s), 6. 69 (1H, d, J = 2 . MHz), 6. 73 
(1H. dd. J = 8 . 30, 1. 95Hz), 6. 86 (1H, 
d. J = 8 . 30Hz), 7. 19 (1H. d, J = 1 . 95Hz 
) 

mmm 2 2 

5 - [4->h4=-'>-3- [ (1 -yf^y^pypb';!/) / f 
;U**->] 7x-;H ~2-/^-)V-2, 3. 4. 5-fh5bF 

4 8 
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p h' U 9V > ~ 3 -it > (Jk 1 fc&t)N o . 2 2)(£>&fifc 

_ 4 _y h * i/ 7 x x ;U ) - 4, 4-v?xb*i/g&&<Z);&Mb«9{C. 
Hif&fl 11 ( 4 ) T'H £>ft£ 4 , 4-^xh + i/-3~L4-/h 
^ >:/ _ 3 _ [ (l - ^;|/y^/Dt'^) y f - ;U * 4 '> ] 7 x 

;u] g&S£££ffiL. n&mWomZM&m (4**6 1.6%) 

& o 

'H-NMR (CDC i, , HOMHz) <5 0.44 (2 
H, m), 0. 54 (2H, m). 1. 26 (3H, s), 2. 5 
9 (1H, dd, J = 16. 60, 12. 21Hz), 2. 78 ( 
1H. dd. J = 16. 60, 7. 33Hz), 3. 40 (3H, 
s), 3. 75 (1H, ddd, J = 12. 21, 7. 33, 2. 
45Hz), 3. 77 (2H, s), 3. 86 (3H. s), 6. 
69 (1H, d, J = 1 . 95Hz), 6. 74 (1H, dd, J 
=8. 30, 1. 95Hz), 6. 86 (1H, d, J=8. 30 
Hz), 7. 18 (1H, d, J = 2 . 45Hz) 

mmm 2 3 

5 - (3-7"^->-4-^ ^y7x-^) -2-/^Jl-2 
, 3, 4, 5 h 7 b Kp tT'J >- 3 > Ub&'ftlN 
o . 2 3) O&fifc 

**«5tH»©ftt<:ffll.\ 3- ( 3 - is t a *<>*A,** is 
-4-^b + ^7xx;l/) - 4, 4 -yi F + 

^Jfcfll 1 3 ( 4 ) Tf^nS3- ( 3 - 7' h * v - 4 - > h * ■> 7 

«9 (JR$ 5 9. 8 %) *i^„ 

'H-NMR (CDCl 3 .400MHz) 5 0.98(3 
H, t, J = 7 . 33Hz), 1. 50 ( 2 H , m ) , 1. 8 3 ( 

4 9 
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2 H, m) , 2. 61 (1H, dd, J = 1 6 . 60, 11. 72 
Hz), 2. 79 (1H, dd, J = 1 6 . 60, 7. 32Hz) 
, 3. 40 (3H, s ) , 3. 76 (1H, ddd, J =11. 7 
2, 7. 32, 1. 95Hz), 3. 86 (3H, s ) , 4. 00 
(2H, t, J = 6. 83Hz), 6. 70 (1H. d, J = 1 . 
95Hz), 6. 73 (1H, dd, J = 8. 30, 1. 95Hz 
) , 6 . 8 6 ( 1 H , d , J = 8 . 3 0 H z ) , 7 . 19 ( 1 H . 
d . J = 1 . 9 5 H z ) 

mmm 2 4 

5 - [ 4 - y h * •> - 3 - (2-xf;^fty) 7x-;M - 
2 - / f-Jl - 2 , 3, 4, 5-fhn KPb''J^^>-3-^-> 
Cg 1 >fb^^N o. 2 4) ©£fifc 

^sim 5 1 mno^&zm ^ 3- (3 - •> * p^o^u** •> 

-4-y ^i/7i-;l/) - 4, 4 - ^ i h + •> BIK © ^ ^ "19 N 

%nm 1 4 ( 4 ) Ti# t> n £ 4 , 4-^xh + ->-3 - [ 3 - (2 

-xf^^h*.» - 4 - > h + ->7 x-;H RKfcfcffl u fife 
®ft©IHI24l:£$J (iR^5 2. 5%) £&S 0 

'H-NMR (CDC 1 , , 400MHz) 5 0. 94 (6 

H, t, J = 7 . 32Hz), 1. 40-1. 55 (4H, m), 

I. 64-1. 79 (1H. m), 2. 61 (1H, dd, J = 1 
6. 6 0, 12. 2 1 H z) , 2. 7 9 ( 1 H, d d, J = 1 6. 
60, 7. 82Hz), 3. 41 (3H, s ) , 3. 76 ( 1 H, 
ddd, J = 1 2 . 2 1, 7. 82, 2. 45Hz), 3. 85 ( 
3H, s ) , 3. 87 (2H, d, J = 5 . 86Hz), 6. 71 
( 1 H, d, J = 1 . 95Hz), 6. 73 (1H, dd, J = 7 

. 81, 1. 95Hz), 6. 87 ( 1 H , d, J = 7. 81Hz 
) , 7. 20 (1H, d, J = 2. 45Hz) 
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%mm 2 5 

5 - [4-y h»»>-3 - [ (1 -7x~;P'>^p^pI^^) t 
?JU**is] 7 x - J± ] - 2 , 3 , 4 , FPf'J^y 
>- 3 Mfc^N o. 2 5 ) O^-^c 

(1) 4-yh*->-3 - [ ( 1 - 7 x ^- ;U ■> ? p 7° p bf ;b ) i 
is] < > X 7 ;U g b K 

HJfe^I 8 (1) ilnl^O^^^ffl^, 7 x -;UCD^ 

© 4 - h 4- •> - 3 - [ (i-7x-;w->^D7 , Pt°;i/) y f - ;i/ 

* * ■> ] ^>X7^ft F ( JR * 7 4. 8%) 

'H-NMR (CDC 1 j , 400MHz) 5 1. 00-1. 

02 (2H, m), 1. 04-1. 07 (2H, m), 3. 90 ( 

3 H, s), 4. 13 (2H, s), 6. 93 (1H, d, J = 7 
. 8 1 H z ) , 7. 19-7. 23 (1H, m), 7. 28-7. 
31 ( 3 H, m), 7. 41-7. 45 (3H, m), 9. 79 ( 
1 H, s ) 

(2) 4 - y ^ ■> - 3 - [(l-7x~;U^?P7*Pb?7U) / 

mmm 1 (i) tm^o^m^m^. 3, 4-^ ^->^>x 

T^ft F©A^I3IC4-^ h * ■> - 3 - [ (1-7x-^>?p 
7°Ph°;v) y ^ ;u * * ] ^>X7;i/ft F^ffifflU 4 - y h + 
.>_ 3 _ [ (i - 7x-;w>^P7"Df^) ;< ^ ;w * * ^ ) ] 'O 
y> g -r > -7 p y|^xf^iXr^^S6o 

'H-NMR (CDCh , 4 0 0 MHz) 50. 98-1. 
05 ( 4 H, m) , 1. 28 (3H, t , J = 7 . 33Hz), 1 
. 32 (3H, t, J = 7 . 3 3Hz), 3. 84 (3H, s), 
4. 05 (2H, s), 4. 28 ( 2 H, q, J = 7 . 33Hz) 

5 1 
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, 4 . 29 (2H, q, J = 7. 3 3 H z ) , 6. 81 (1H, d 
, J = 8 . 30Hz), 6. 92 (1H, d, J = 1 . 95Hz) 
, 7. 06 ( 1 H . dd, J = 8 . 30, 1. 95Hz), 7. 1 
9-7. 23 (1H, m) . 7. 28-7. 31 (2H, m), 7 
. 41-7. 44 (2H, m), 7. 58 (1H. s) 

( 3 ) 4 , 4 - i? x h » is - 2 - x h ± •> f] J± g _ )l - 3 - [4 
- J h 4- >> - 3 - [ ( 1 - 7x-;i/->^P7'p k'^) > 7- ;l/ * 4- -> 
3 7x-;u] jg & ^ ^ ;u ^ x x ;i/ 

^JfeflJ 1 ( 2 ) <k R»©#flc*ffl 3 , 4 - h * •> a: > y 

[ ( 1 - 7 x - )\> •> * p 7 o t° ;u ) y f - ;u :* 4- •> ] *C > *J 0 9 y 
o>Hyxf yi/xxf ;i/^^fflLs 4, 4-^i^^-2-i^ 
* # ;P *K - ;u - 3 - [4-^h^i/-3 - [ ( 1 - 7 x - Jl is y- 
□ 7* o f ;l/ ) ^f;^+y] 7 x - ;U ] SS^Ji^;l/iXf-^ (jR 
$73. 2 % ) £ # 6 o 

(4) 5 - [4->h*->-3- [ ( 1 - 7 x x ;u ? □ 7 p fc° 
;tp y^yU^-^->] 7x-;l/] - 2, 3, 4, 5-fh7bFPt: 
U ^ y - 3 - ;fr > 

^Ifcfll 1 (3) cb|Hm©^&£ffl^ 3 - (3, 4-y/K-> 
7x-;b) - 4, 4-y l xh + y- 2-x^->^;^-;Hfx 
f - ;l/ x x f ;KE> ^ to «9 (C. 4, l-yi^y-Z-iF + y*;!' 

x ;U - 3 - [4-yh + v- 3- [ (1 - 7i_;l/HD7'ot' 
;P) / f^t^y] 7x^;l/] Mxf ;i/xxf ffl L, 4, 
4-yx^y-3 - [4_y h + i/ _ 3 _ [ ( l - 7 x x ;|, i/ ? 
P7-ph°;U) y*;l/;t**<>] 7 x x,n t&M%m&ltz'&, gfeg 

'H-NMR (CDC 1 , , 400MHz) 5 0. 97-1 
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. 00 ( 2 H, m) , 1. 03-1. 06 (2H, m), 2 . 52 
(1H, dd, J=17. 09, 11. 72Hz). 2. 73 (1 
H, dd, J = 1 7 . 09, 7. 81Hz), 3. 69 (111, d 
dd, J = 1 1 . 72, 7. 81, 2. 4 4Hz), 3. 80 (3 
H, s), 4. 09 (2H, s), 6. 54 (1H, d, J=l. 
96Hz), 6. 73 (1H, dd, J=8. 30, 1. 96Hz 
), 6. 83 (1H, d, J=8. 30Hz), 7. 08 (1H, 
d, J=2. 44Hz), 7. 19-7. 23 (1H, m), 7. 
28-7. 31 (2H, m), 7. 42-7. 45 (2H, m). 
8. 45 (1H, broad s) 
jjjffj 2 6 

5 - [4-n^->~3 - [(l-7x->>U^^D7 P Pb:>'t/) t 

* )V* 7 x-Jl) -2->f-;l/-2, 3, 4, 5 - f h7 
bFPb°'J^^>-3-t> Hh^iNo. 2 6) <D&J& 

%mw 5 tmmo^m^m^s 3- ( 3 - •> ? o^>^;u** 

-4-yf>*^7x-;iO-4, 4-i/i|> + ->IS^©^^ «9 (C s 
2 5 ( 4 ) T?» £ *l S 4 , 4-> ; ih*v'-3-[4~yh 

* •> - 3 - [ (1 - 7xx;^^p/pf^) ^ f- ;U * * •> ] 7 x 

tt»&ftffl U HfeH(*©«IE^^«!l (1X^ 59. 5 %) * 

'H-NMR (CDC 1 a , 4 0 0 MHz) 6 0. 9 7 -1 
. 00 (2H, m) , 1. 02-1. 05 (2H, m), 2. 51 
(1H, dd, J=16. 60, 12. 21Hz), 2. 71 (1 
H, dd, J = 1 6 . 60, 7. 32Hz), 3. 39 (3H, s 
), 3. 66 (1H, ddd, J = 1 2 . 21, 7. 32, 2. 4 
4 H z ) , 3. 79 (3H, s). 4. 09 (2H, s), 6. 5 
3 (1H, d, J = 1 . 95Hz), 6. 70 (1H, dd, J = 

5 3 



WO 97/47604 



PCT/JP97/01925 



8. 30. 1. 9 5Hz), 6. 82 (1H, d, J=8. 30H 
z ) , 7 . 09 (1H, d, J = 2 . 4 4 H z ) , 7. 18-7. 
22 ( 1 H , m), 7. 27-7. 31 ( 2 H . m), 7. 4 2- 
7 . 4 4 ( 2 H, m) 

nmm 2 7 

5 - (3, 4-i?*h*i/7*—A>')-6-*1-Jl>-2, 3, 4 
, 5-f h?h Kob-'jy^>-3-t> (jl rt&^N o . 2 7 
) V&ffc 

(1) 3 - (3, 4 - h * 7 x - 4 - 7 

t MJ •) A 0 . 12g(5. 30mM) ^2-yDMV-^5m 
1 C&fi?U -Hilfjl^tSo 3 , 

*->7x — ;l/T-bh>l. 0 0g(5. 15mM)*2-7*D^V 
-JHmli:SiU«Tt5o C <£> & & £ 0 °C ?£*P L 

^D^Sixf ;bxxf;H. 8 9g(5. 3 OmM) 

fetatt©)|fi£)&^£|l|£o :®I«IHo7^77^ - (s 

iO» : 2 0 %m®S *)\>/<^*+y 2 5 f-;!//^* 

ii^ Stii L, lfeM©3- (3, 4-y=> b * -> 7 x ) - 
4-t + V^fi>fV7'Db , ;l/XXfiH. 6 7g(l|X^4 4. 4 

(2) 5 - (3, 4--^ K->7i~/l/) - 6- /fil/-2, 
3, 4, 5-fh7bFPt:''J^>-3-t> 

3 - (3, 4 - * h *■ •> 7 x - ;U ) - 4- ^+y$?H>f 7^ 
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pt'/UXfiM. 6 7 g ( 2 . 2 8 m M ) t t K 7 S> >7KfP^5 0 
. 28ml (5. 6 9 mM) ^r^K 2 m 1 RO'7K 1 . 3ml©fi£ 

(s io 2 : 2 %* 9 ; *\s ^^lommt 

4 7 g (f$8 3. 9%)£ff£o 

'H-NMR (CDCh , 4 00MHz) 5 1.96(3 
H, s), 2. 65 (1H, dd, J = 1 6 . 60, 5. 86Hz 
), 2. 84 (1H, dd, J = 1 6 . 60, 7. 8 1 H z ) , 3 
. 67 ( 1 H. dd, J = 7 . 81, 5. 86Hz). 3. 87 ( 
3H, s ) , 3. 87 (3H, s), 6. 66 (1H, d, J = 1 
. 95Hz) , 6. 72 (1H, dd, J = 8 . 30, 1. 95H 
z), 6. 83 (1H, d , J = 8 . 30Hz), 8. 57 (1H 
, broad s ) 

%mm 2 8 

5 - (^-•y^g^yj-jU^r^'y-A- / h * ^ 7 x — ;b ) - 6 
-7x-;l/-2, 3, 4, 5-fHbFPh'^^-3-t> 
(& 1 it&WN o . 28) (D&fc 

(1) 3- ( 3 - i/ 9 u ? to* * is - 4 - * h * •> 7 x - ;U 
) - 2- JLh*i/fi^#-fr-3 - [2 - ( 2 - 7 x - ;U - 1 , 3 

2 - 7 x - - 1 , 3 - ^ 7 > 0 . 72g(3. 6 5mM) © 
$fc $ x h 7 t K d 7 5 y 3 m 1 i§ $ £ 0 °C tc ft *P L . £ © & ft K 7* 
f-;l/U*-#A<D's*1f-yjgffi (3. 6 5mM) ^ITL ^ © £ £ 
©fl*T 3 0 »g|««if5, fc^T, £©&&£- 7 8 tJCfclfl 
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S>?if;HXfjH, OOg (2. 7 6mM) ©felf H t K 
n 7 5 > 7 m l^^^^Jta-T'So i#b*l*:&&£&*icm*S£-£ : #D 
ilL^'fbT>€-^^A7K^^{ca§\ i> ? - 7- frf lib & L , 

to & £&7k fifties •> 7 AT^ii itz'&mETufemzm 

iL|4W^i^o C ©ffi£j&^£ ? 07^57^ - (SiO 

2 : 1 0 * \y >frbt&it/ * U y 2 

* / ->l/i&itt * [y y<D V i x > h TrigtH) <9 fit $!! "si" £ 

0 A£Tf-Ti&&£|&iu ^SU Hfe&ft© 3 - ( 3 - •> ? a/* 

> f- jut* is - 4 - h*->7x-;u) - 2 - x h*->*7;i/*'^;i/ 

-3 - [2 - ( 2 - 7 i - - 1 , 3-yf7-;l/) ] > 

Hxf ^xxf/M. 9 4 g (M 6 1 . 2%)£?#6 0 

(2) 3-^>'/-OU-3- (3-'>^P^>f-;l/^-^y/-4- 
y S * -> 7 x - ;U ) - 2 - x h^y^yl/^ - h°t>jxf ;b 

N-yo*3A?l^« Fl. 07g(6. OlmM) 
1. 15g(6. 7 8mM) h- h 'J ;M fi m 1 Stf*9 m 

1 L 0 °C#£PT^ 2, 6-i^^^|TL ft 
^ T . 3 - (3-->^D^>^;l/4"^i/-4-yh + <>7x-;l/) 
-2-.xh*->#;l/*'xwl,-3- [2 - ( 2 - 7 x x. ;U - 1 , 3 - 
i> ^ 7 — ;U ) ] ^Detyixf/HXf;l/07t h-h'JA'&tJ! 

7k©^^?§?g^^T l> ^©^^©^gT3 o * 0 C 

*^hy^A7k»«[5 Om 1 M!C 'S * If f- U 

> (1 : 1 ) Htt5 Oml % t>tltzm%i$:g.-UT' 3 0 ftm 

-? ") ATtil/:t^ METT&&£|&£ Lffl£j&$i£^-5 
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3-^>7 4 7l/-3- (3-i/^n^>f^t+y-4-^ h * 
7 x - ;b ) - 2 - x h * •> i) A/ - 7U 7* n t't>|xf;n;r/l' 
0 . 4 8 g ( 6 8 . 6 %) ^fSo 

(3) 5 - (3-^P^>f;^^>H-y K->7iX/b 
) - 6- 7x^il/-2, 3, 4, 5 - f h?h KPtf'jy^>-3 

- g > 

1 ( 3 ) tm&L0^&&m^. 3 - ( 3 , 4 - y ^ h * i/ 
7 x ^ ;l/ ) - 4 , 4 - ^ x b * ^ - 2 - x h * •> 77 7U tf' x ;U @§ $ a. 

f ibxxf/Koi^^i^ 3-<y x /-f;i/-3 - ( 3 - ■> ? n ^ > 
f - 7U :* * •> - 4 - t< h 4- i/ 7 x x jl ) - 2 - x h * •> 77 71/ # x ;l/ 7 
o h°t ;l/xXf;t/^^ffl U 3 - < > 7 4 7U - 3 - (3- 

vi7D^>f-;U^- + ->-4-y h + ->7xx;i/) 7° p t: * > £ 12 
SLfcft, S6@#©ISgEfl:&4& (JR* 3 7 . 8 %) ZmZx, 

'H-NMR (CDC 1 , , 400MHz) 6 1 . 53-1 
. 61 (2H, m) . 1. 75-1. 88 (6H, m), 2. 80 
(1H, d, J = 1 6 . 60Hz), 2. 99 (1H, dd, J = 
16. 60, 7. 8 1 H z ) , 3. 80 (3H, s ) . 4. 41 ( 
1H, d, J = 7 . 81Hz), 4. 65 ( 1 H, m ) , 6. 70 
-6. 80 (3H, m), 7. 33-7. 37 ( 3 H , m) , 7. 
68-7. 71 (2H, m), 8. 57 (1H, broad s) 
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Hl^l 2 9 

Jl>)-2, 3, 4, 5-rh7kFDh , 'jyy>-3-t> (gl 
©4t£$)No. 3) , ?LH 2 5 3 g, hO^DD->x>y>6 3g 
s fii^Hk Fd + '>7"o h°;H?;l/D-x4 0 g , Xf7 'J >K^7 

^ftfeffi] 3 0 

77 7° -fcr ;l/ $ij g> |g it 

3 0 g © 5 - ( Z - i/ 9 a ? * i/ - 4 - / h * 7 x .=■ 
- 2 , 3. 4, 5-rh7h FDf'J^^>-3-t> (|1 
O^^ftNo. 3) , ?Li 2 6 0 g, h 7 ^ p □ i/r >7 > 6 6 g 
, Xf7'J>g|^;l/y^A/! g^HDL/;t, ii ^ © ^ ^ T -t?" -5 ^ 
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y * 7^ frml^fote 6 !® l 0 m g & £ri; J: 7 £ 

SIM 3 i 

5- (3-->^o^>^;l/^+>'-4-y h * •> 7 x - ) - 2 
, 3, 4, 5-f h5h Kotf'J/^>-3-t> (SlO<b^«l 
No. 1 ) £<fc < U tfc^g* 1 ~ 5 j« mgi L/c 0 . 1 
5 g tUfH ( 3 2 5 /r> a > x ^ — • x A • 7* >f tt«!) 6 0 g * 
Mft-TSo ^Hr;nc*« U & # 7" -b ^ i« IB ft £ 

^ 5 0//g^#t; < k9lc-9 u 'So ©A (is l»*!ftA$Slw*^-b;i/* 

7tX7 ; t^xXf7--t? (PDE) o^mfect^p D ebr»% 

*%W<Dit&M®P D EPl^&ttfcJ:tfil^tt£S3^£/c#>Cs 

II, III Ms lVfflfc «fctfVM© 4 P D E 7>f 7 If 'f A£ip 

|L/: [Trends Pharmacol Sci., 12, 1 

9-27. (1 992) ] o ISPDEIii//7ttit)»ALfcfc 
O^ffl^/co * , HI S» 43 <fc V M© P D E 7 7 If -f A « 5 ? 

hiOSJRLfci'MR^bv ivffl©PDET>fv-»f-fAttPli;<ff 
^frb*»»llLfco 2 0 mMb'X h 'J X> E D T A 

2mM, PMSF (7 i-^M f ^X^7 *-^7;^7 K > 0 
. ImMs 2-yA>#7r-x*y--rt'5mMx 7 X * ^ > 0 . 0 

0 ImM, P^7*f>0. 0 lmM^tt;ifi (pH6. 5) 
yt-fXL, 30000GT30 #BflS& LTl^/:i 

;U -7 •> T tt SS ) * ft* L fc # 5 A ( 1 . 5 x 2 0 c m ) lz (7 % 0 
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-IMOftith'J nt'i§lL/: 0 Lfc7-f 7 If W All 

KlftftSttDMSO + y K ) ^fc?g$L> 5 m 

M©i£fbv •> A£#£; 5 OmM h ■JX&iE^ffijfcit'K^jtaL 
/•Co :©Sf£5ti:±IB©PDE7^ vf 'f Afcir/ 3 H - c A M P 
(III £L IVIPDECtl) 3 H-cGMP (II, VI 

PDEOi^) ^SgiLtjD^.^ 3 OtT'3 0»F^JC$tfc, 
Rfttt 1 0 0 "CVmm&tplZ 5 ftfil-oVZ Z t K «fc ot<?i L/; 0 
P D E tc «t o T$LJ$L L 7 * U** K* 5 ' - 2 ? I/* f- ^- -fefT 

i5^4life«!l^'f * >£&!StJli ( Q A E -fer 7 r x * ? X) £5£ftL 

i In in i> victt sa*sttttiva*c«-r zmm%&® 1 
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^2 
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c u h, IV RHS1 r/fl i L/ju v.ivu 
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1 . 8X1 0" 5 
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1 . 9X1 0" s 
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stagy 2 

£lftL£fc#gi$ ( <f% 'J t ^ 7 * y u 7 y l . l l 3 N + 4 a y 7 M± 
SI!) icli UiF L/co ififgui^ > * ^ift + T? o 

. 5xi o 4 c e 1 1 s / m McWfi U C©W#«2mM; 
jVi/y- y 0 . 1 mMfecfc O'DM S 0 Jc/gft? Lfcttfc^iKfc&flo L 
f: c ^^H^y7t7-A 2 3 1 8 7 0. 3 # M £> $ij $ (;: 

31 £ I C50flT^ U & 3 JC^to 



H3 



ffc^ft No. 


7-*>fo&mmm i cso (m) 
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1 . 4 X 1 0" s 
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1 . 7 X 1 0 -6 
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3. 0X10" 
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4. 3X10" 
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1 . 3X10" 
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r 1 . 5 X 1 0' s 



h Is * JU* v hC#e7^7; > (OA) £3 5 m 

«flF t> 2 5-2 ^ > h /< ;i/ tf ? - yuj&gfc L /c * J^e ? b 

i:^f*- 3 -^#ALTAl^R^liL/:o Kon z e t t - 
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Roe s s 1 e rSlci^ISK^^-^-U OAO. 2 m g 

y \s > y v 3 - ji< 4 o o icmffi iTtiim$i5-<D i o ftmtc 

to 

£4 



■fbo-^i No 


#T M IS 5* ^fi 1/7 fig ttl 3H! ffi 

ED 50 (rag/kg) 
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! 0. 4 


4 


L 2. 1 
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3. 2 
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1 0 


0. 0 7 4 


1 1 
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1 . 0 5 
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0. 1 2 
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0. 9 7 
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0.5 3 



umm 4 

#3feH;j©fl;£$iNo. l~No. 2 8 £ 0 . 5 % ;u # * •> ;u > 
to t> ft fc ft £ 423 li ^ o o 

B5xE©»»3. *lfe^©^^«Btts ftftrt: P D E lV|51§fFffl£W L 
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if * <d m s 
i . Tie-Ass; ( i ) : 




, ~d ©•>^D7;^/HJ/;liO^-;H^SL> R , (i c 
, ~C< ©7yU*ybS££ U R 3 li**JR? ;I*«4*LTt 
J: i> C , ~C 5 ©7;^;H ; C 3 ~ C , ® •> * d 7 ;u * yi/ 26 * fc 

1 flo^x oK^*£fr LT t> «fc i,»7 »J -;ui6£& L. R< J: 
O'Rr, (i N *tt*'na:£LT\ Tk^lS? ; C, - C , ©7yu*yu» 
; IHi^KLTUi.^ x-;H6* fcttttfcK^ mmWT, *> 
il/ISSIfO + ^^ltfn/:^^ < <!: t 1 pHR? ££W 

6 © 7 yu + yus £ ^ 1" ) T'i$nS5-7x-/i/-3-f'J^^; 
A: (i c n & © 7K f □ m h I < (3 & & ft ft 0 

tt^Ci ~C, ©7yb + yi/®; d ~C 3 ©7yu*yi/g£e&S 

ft^Ci -C 5 ©7 yU + y^S ; C< ~ C 6 © •> ? d 7 )l<*)i&£ 
tz&4 > ? -Jimta K) , R 2 f-yug* fclixf /Hf* 0 s 
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SHT7'J-;H^tt5Ci ~C 2 ©7;i/ + ;i/St:*^ R< 

3. R, yf;H, <v^f^ iiSHT7 

tzte 2 - J s R 3 *< Tfc & IS ^ yf-*3£, x^;i/ 

S> xf-yt/S, 7 x -7Pg> £ fctt t" 'J V 1 * £ 

li 2 lcl5i)<©rt:£^o 

4. R 2 i^f;i/ST*i)> Rs 75<7K^H^-e* Slt^il 1 ~ 3 

5 . 1 ~ 4 ©^*"*ifr 1 £££*© 

6 . 1 - 5 O^iftlfr 1 9lC|E«©^^«!*3«kC;iKa^W 

7 . |ft&£ 1 - 5 ©l^iT ft£> 1 5lwIE*©fc£«S*5 .fctflSJi^W 

8 . njft^ i ~ 5 ©t^n^i «jcEtt©^k^«B*j«fcc;iia^w 
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